Purification and characterization of a thermostable MnSOD from the thermophilic fungus Chaetomium thermophilum.
A thermostable superoxide dismutase (SOD) from the culture supernatant of a thermophilic fungus Chaetomium thermophilum strain CT2 was purified to homogeneity by fractional ammonium sulfate precipitation, ion-exchange chromatography on DEAE-sepharose, phenyl-sepharose hydrophobic interaction chromatography. The pure SOD had a specific activity of 115.77 U/mg of protein and was purified 7.49-fold, with a yield of 14.4%. The molecular mass of a single band of the enzyme was estimated to be 23.5 kDa, using sodium dodecyl sulfate-polyacrylamide gel electrophoresis. Using gel filtration on Sephacryl S-100, the molecular mass was estimated to be 94.4 kDa, indicating that this enzyme was composed of four identical subunits of 23.5 kDa each. The SOD was found to be inhibited by NaN3, but not by KCN and H2O2. Atomic absorption spectrophotometric analysis showed that the content of Mn was 2.05 microg/mg of protein and Fe was not detected in the purified enzyme. These results suggested that the SOD in C. thermophilum was the manganese superoxide dismutase type. N-terminal amino acid sequencing (10 residues) was KX (X is uncertain) TLPDLKYD. The N-terminal amino acid sequencing homologies to other MnSod also indicated that it was a manganese-containing superoxide dismutase. The SOD exhibited maximal activity at pH 7.5 and optimum temperature at 60 C. It was thermostable at 50 and 60 C and retained 60% activity after 60 min at 70 C. The half-life of the SOD at 80 C was approximately 25 min and even retained 20% activity after 30 min at 90 C.